Objective.-To assess the performance of the Vivometrics Lifeshirt at high altitude.
Introduction.-Twenty-five years ago the American Medical Research Expedition to Mount Everest undertook the first measurements of alveolar partial pressure of oxygen (PAO 2 ) and carbon dioxide (PACO 2 ) above 8000 m. Despite their success, summit measurements of PAO 2 were thought to be ''unreliable,'' and calculated values were presented instead.
Objectives.-Using the latest technology, the Xtreme Research Group will attempt to clarify this issue and obtain accurate values from the summit of Mount Everest in 2007. This abstract presents the results of a pilot study that was conducted on the summit of Cho Oyu (8201 m) in the autumn of 2005.
Methods.-To obtain measurements from the summit, a temperature-compensated oxygen fuel cell sensor (Teledyne Sensor R17, Viamed, W. Yorks, UK) was used to measure PAO 2 while an i-STAT portable blood gas analyzer (Abbott Laboratories, Birmingham, UK) was used to evaluate an arterial sample (PACO 2 ), which was subsequently used to predict PACO 2 . The blood sample was removed from the femoral artery of a climber inside a lightweight tent and was transported to a lower altitude for analysis. This was followed by the collection of 3 end expiratory gas samples that were obtained by exhaling a normal tidal volume breath through a mouthpiece and across the oxygen fuel cell sensor.
Results.-At 8201 m (277 mm Hg), the mean PAO 2 was 39.5 mm Hg and the PACO 2 was 14.1 mm Hg.
Conclusions.-On the summit of an 8000-m mountain, it is possible to obtain alveolar and arterial samples without endangering participants or researchers. Provided suitable measures are taken, these values are consistent with the results of previous studies.
Incident and Evacuation Analysis of a Youth Wilderness Trip Camp
Objective.-A database was created to track incidents (accidents, injuries, near misses, behavioral problems) at a Minnesota YMCA canoe and backpacking youth camp. Each year the database is reviewed and analyzed in an active attempt at risk reduction. This analysis presents the effectiveness of this effort.
Methods.-This is a prospective observational cohort study with ongoing analysis of incidents at a Minnesotabased YMCA camp specializing in extended wilderness trips for adolescents. Since 2000, incidents have been recorded by camp staff and administration, and entered into the database by the medical director. A committee made up of administrators, board members, volunteers, and the medical director reviews the data and analyzes them for trends. Groups, activities, and individuals at risk for incidents are identified, as well as common types and locations of illness and injury. Trends toward particular incidents are noted, guiding interventions made in procedures, protocols, and training to reduce future incidents. Evacuation, or participant removal from a trip, is the main outcome measure.
Results.-Data are available for 6 years (2000) (2001) (2002) (2003) (2004) (2005) and are presented in absolute numbers and as a rate per camper days (#/1000). During the time studied, incidents have declined from 59 (4.55) to 34 (2.57) per year. Evacuations have declined from 12 (0.93) to 8 (0.60) per year. The most common incidents are soft-tissue and musculoskeletal injuries. The most commonly injured location is the lower extremity.
Conclusions.-The maintenance and review of an incident database at a youth camp can identify areas of risk, be used to tailor staff training, and make positive change in the number and nature of incidents. Introduction.-Outdoor recreation in remote wilderness areas is on the rise and is often facilitated by licensed outfitters in Montana. Basic first aid training is required of licensed Montana outfitters, although little is known about the safety behaviors Montana-licensed outfitters take to prevent and manage wilderness injury and illness.
Objectives.-The objective of this research was to explore how health beliefs and remoteness relate to Montana outfitters' safety behaviors.
Methods.-A descriptive correlational design was used to collect questionnaire data from Montana-licensed outfitters that assessed safety behaviors (eg, actions taken prior to a trip, information provided, items taken on a trip), remoteness, and the Health Belief Model constructs of susceptibility, seriousness, benefits, barriers, and cues to action. All 640 outfitters licensed by the Montana State Board of Outfitters in 2004 were sent a questionnaire. A total of 248 questionnaires were included in the final analysis, for a final response rate of 39%.
Results.-A moderate positive relationship was found between remoteness and actions taken prior to a trip (rho ϭ 0.25, P Ͻ 0.01), information provided (rho ϭ 0.16, P Ͻ 0.01), and items taken on a trip (rho ϭ 0.17, P Ͻ 0.01). A moderate positive relationship was also found between cues to action and actions taken prior to a trip (rho ϭ 0.18, P Ͻ 0.01), information provided (rho ϭ 0.31, P Ͻ 0.01), and items taken on a trip (rho ϭ 0.22, P Ͻ 0.01).
Discussion.-Higher levels of safety behaviors were associated with greater distance between hunting or fishing sites to nearest emergency rooms and cues to action. This suggests that past experience with injuries and possible risk of prolonged treatment time play a part in how Montana outfitters prepare for wilderness injury and illness.
Conclusion.-A tailored first aid course might better meet the needs of licensed outfitters in Montana. A proactive approach to learning, with a focus on prevention and management specific to wilderness illness and injuries, may be more appropriate for this specialized occupation.
Sponsored Introduction.-Adventure racing is a growing sport that in this study involved multi-day courses without scheduled stops for sleep, while long distances and mul-tiple skills were required for a variety of disciplines. The extreme nature of this type of sport increases the potential for a variety of injuries; by far the most frequent complaint, however, is foot blistering.
Objectives.-This study was performed to examine foot blisters in adventure race contestants in an attempt to further define the scope of blister prevalence, identify risk factors and attempt to demonstrate the effectiveness of preventive and therapeutic strategies.
Methods.-The population consisted of race contestants who participated in the Subaru Primal Quest Expedition Adventure Race TM in the state of Washington September 19-28, 2004. The 400-mile adventure race consisted of coed teams of four that participated in a multitude of disciplines over a 10-day period. Inclusion criteria included all race contestants that chose to voluntarily complete the pre-and postrace questionnaires and undergo foot examinations. The dependant variable measured was number of new blisters upon completion of the race. Independent variables included anthropometric characteristics, history of adventure race conditioning, relevant extremity injuries, details surrounding foot and sock gear, history of foot blister frequency, and therapies for dealing with blisters. A questionnaire and foot examination were completed two days before the race and immediately upon crossing the finish line. The pre-and postquestionnaire differed in these ways: planned preventative therapies to avoid blister formation versus actual blister therapies used during the race, and retrospective opinions on factors that may have contributed to the formation of foot blisters.
Results.-New blisters were formed during the race in 95 (78%) race participants. The average number of new blisters formed was three, with a range consisting of 0-11. Women had an increased prevalence of blister formation (82%) compared to men (76%; p ϭ 0.046). Racers with a higher frequency of foot blister formation in the past had an increased relative risk of blister formation (p ϭ 0.004). The conditioning of shoes significantly affected blister formation (p ϭ 0.016), when the groups containing ''not at all'' and ''barely'' broken-in shoes were compared to the ''moderately'' and ''very'' broken-in and ''near the end of useful life'' shoe groups. Many variables were not significant in the development of foot blisters: age, BMI, number of years of experience performing extreme sports, prior extremity injuries or skin conditioning methods, foot blisters present prior to starting the race, shoe type, single or multiple layering of socks, frequency of changing socks, or specific sock type that contacted skin. All racers that were afflicted with foot blisters thought their formation affected their performance. This direct relationship between blister frequency and team's race time was significant (p ϭ 0.001; R 2 ϭ 0.2503), with each blister number increasing the team's race completion time by 5.2 hrs. Blister frequency was highest at the end of the race in those who actually used powder (n ϭ 33), tape (n ϭ 63), moleskin (n ϭ 24), and liquid skin (n ϭ 17) during this race. The use of lotion or gels (n ϭ 29), lubricants (n ϭ 63), bandaids (n ϭ 10), multiple socks (n ϭ 33), anti-perspirant (n ϭ 2), or compweed (n ϭ 5) had no significant association with blister frequency. Also, the reported use of moleskin or liquid skin as preventive therapies had increased association with blister frequency that was significant (n ϭ 25, p ϭ 0.012; n ϭ 17, p ϭ 0.002, respectively) compared to no change in blister frequency with preventative use of lotion or gels (n ϭ 29), powder (n ϭ 34), lubricant (n ϭ 63), tape (n ϭ 63), or bandaids (n ϭ 10). Since many race participants used multiple blister therapies, the greater number of therapies used to treat blisters, the greater blister frequency (p ϭ 0.001).
Conclusion.-This study demonstrates that foot friction blister formation is common in adventure racers. Risk factors include female gender, wearing moderately broken-in shoes and greater, and personal history of frequent blister formation. No benefit was found with use of any blister therapies, specifically lotion or gels, lubricants, band-aids, or multiple socks; in addition, an increase in blister frequency was associated with use of multiple therapies, primarily powder, tape, moleskin, and liquid skin. Finally, we demonstrated that blister formation was associated with poorer performance times in adventure racers. Introduction.-Endurance mountain bike events have grown in popularity. The nature of endurance races poses new and different medical problems. There are currently no standardized requirements for medical coverage for these events, and no analysis of common injuries has been reported.
Objective.-This study was performed to try to identify common injuries and possibly identify ways to reduce these injuries in the future, and to review the medical resources available and utilized during the event.
Methods.-A survey looking at the riders' experi-ence, previous injuries, or pre-existing medical conditions, as well as basic demographic information, was completed by 65 of 170 participants at the 12-h endurance mountain bike race at Fort Yargo State Park in Winder, Georgia. There was also an additional survey to be completed by injured riders that looked at the injury and the treatment received, and if the injury resulted in the rider withdrawing from the race. The medical personnel at the event were also given a survey, which looked at the number of medical providers and their level of medical training, supplies, and proximity to local hospitals.
Results.-There were 4 riders who sought medical attention, with 3 of the riders sustaining injuries that ended their participation. There were 2 riders who reported injuries that were not race ending, with only 1 of these riders seeking medical attention. The reported injuries were abrasions (3 riders), laceration (1 rider), head injury (1 rider), and aggravation of previous injury (1 rider). There were no fatalities. The medical services were provided by American Red Cross volunteers and consisted primarily of cleaning and bandaging wounds. One of the riders sought medical attention at a hospital for repair of a laceration. There was no medical evacuation of a rider during the event.
Conclusion.-We observed a lack of race-ending injuries and limited use of on-site medical care. There were several riders who sustained minor injuries (abrasions, contusions, and strains) who continued racing and did not seek any formal medical care. They may have ignored their injuries, treated the injuries themselves, or received care from a teammate. We are using the information obtained from this event to help us develop more effective survey tools for future research.
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